also exert negative impacts on the quality of life of children. 5 The many factors associated with TDI change throughout the course of one's life, 6 which requires a more directed approach to each age group in order the capacity to institute effective preventive measures.
Although studies have indicated that sleep quality may be associated with the aetiology of traumatic events in childhood, to the best of the authors' knowledge, no investigation has specifically addressed TDI and sleep behaviour. Sleep quality exerts an influence on cognitive functions, attention level and motor skills. 7, 8 Sleep problems are also linked to accidental injuries in children. [9] [10] [11] [12] [13] [14] It is likely that sleep behaviour is also related to trauma involving oral structures.
Falls when walking or running constitute the main event related to the occurrence of TDI in the permanent dentition, 6, 15 which could be a consequence of changes in sleep pattern. 14 This aspect takes on particular importance when one considers that sleep problems are common in the paediatric population. At some time in childhood, approximately 25% of individuals experience some type of sleep-related problem, such as difficulty going to sleep, awaking during the night and more serious problems, such as obstructive sleep apnoea. 8 Although it is reasonable to suppose that children with daytime drowsiness, the loss of concentration or abnormal neurocognitive functions are more susceptible to accidents and falls, the association between sleep disorders and TDI has not yet been investigated. Thus, the aim of this study was to investigate the relationship between TDI and sleep behaviour in schoolchildren aged 8-10 years.
| MATERIAL AND ME THODS

This study received approval from the Human Research Ethics
Committee of the Federal University of Paraná (Brazil). Consent was obtained through the signature of the parents/caregivers, and agreement was obtained from each child prior to the data acquisition procedures.
A cross-sectional study was conducted with a representative sample of male and female children aged 8-10 years enrolled in public schools in the city of Campo Magro, which is located in the metropolitan region of Curitiba, state capital of Paraná, southern Brazil.
In 2010, the population was estimated to be 24 843 inhabitants, and the city had a Human Development Index of 0.701, which is slightly lower than the national index (0.726). 16 The sample size was calculated using the proportion estimate formula based on a prevalence value of 17% for TDI among children aged 8-10 years, 17 a 95% confidence level and maximum acceptable error of 4%, considering a total population of 1023 schoolchildren, which were distributed among all nine municipal public schools. The calculated sample size (n = 255) to which 20% was added to compensate for possible dropouts, resulting in a total of 306 schoolchildren.
It was necessary to consider a higher final sample (637 children) because this research was part of a larger study that also investigated other outcomes.
To ensure representativeness, a simple random selection process was employed. A list of children in the target age group enrolled at all public schools in the city (n = 1023) was obtained, and a sequential number was assigned to each child. A random number generator was used to select the sample, maintaining the proportion of the number of students enrolled at each school. The eight-to ten-yearold age group was chosen based on the higher prevalence of TDI in the permanent dentition of this group in comparison to other age groups. 18, 19 All examinations were performed by a single examiner (SRBT) who had undergone a training and calibration exercise for the eval- In these cases, the answers "Just a few times or Never" were considered sleep problems. This procedure was also adopted in each domain of SBQ.
The parents/caregivers also answered a questionnaire addressing TA 
| RE SULTS
Five hundred and thirty-seven children participated in the study.
Dropouts consisted of individuals who did not have a statement of informed consent signed by a parent/caregiver, those who refused to participate and those for whom questionnaires were returned incomplete. The power of this sample to detect a statistical association between TDI and daytime drowsiness, calculated (www.openepi.
com) with a prevalence of TDI among those exposed (n = 268) of 26.5% and among those not exposed of 17.8% (n = 269) and considering a CI of 95%, was 72%.
The prevalence of TDI was 22% (95% CI: 19%-26%). Among the 148 teeth with clinical signs of TDI, the majority exhibited fractures restricted to the enamel. The most affected teeth were the maxillary central incisors (14.5%). Tables 1 and 2 display the results of the bivariate analyses for associations between TDI and all covariables.
Children with overjet greater than 3 mm had a 1.65-fold greater prevalence rate of TDI in comparison to those with overjet ≤3 mm (95% CI: 1.24-2.19) ( Table 1) .
Children with TDI were significantly taller (P = 0.021) and had a higher weight (P = 0.044) than those without TDI. Girls had a lower prevalence of TDI than boys (PR = 0.75; 95% CI: 0.57 to 0.98) ( (Table 3) .
| D ISCUSS I ON
This is the first population-based study to investigate whether sleep behaviour is associated with the occurrence of TDI among schoolchildren. The findings revealed that the prevalence of clinical signs of TDI was higher among children who exhibited daytime drowsiness and that this association was independent of known confounding factors, such as monthly household income, parent′s/ caregiver's schooling, child's gender, weight, height, overjet and lip seal. Although no other studies on this association were found in the literature, some researchers have identified that sleep-related problems may be risk factors for falls and other events that can result in traumatic injuries. 9, 10, [12] [13] [14] Sleep disorders in children can affect motor skills, cognition and concentration. Tired children are susceptible to mood swings, challenge rules, exhibit risk behaviour and act impulsively. 7 These factors may increase the risk of a child becoming involved in events that can lead to TDI.
A poor night′s sleep can affect one's mood, concentration and disposition the following day. Evaluating nocturnal awakening patterns from birth to 36 months of age, American researchers found that children who awoke at night had an increased risk of accidental injuries. 13 Sleep deprivation was also found to be correlated with accidental injuries in a study conducted in Italy, the authors of which reported an 86% increase in the occurrence of the outcome when children slept less than 10 hours during the night prior to the accident. 9 In the present study, awaking three to four times per night, which is an indication of agitated sleep, was associated with a higher prevalence rate of TDI. Other researchers have also found that children aged one to 14 years who generally slept less than 8 hours per night were more susceptible to accidental falls in comparison to those who slept more than 8 hours per night 14 , and several authors have stated that falls are the main cause of TDI in children. 6, 18, 19 Sleep-related anxiety, as demonstrated by the need to have one of the parents in the room in order to fall asleep, was found to increase the risk of traumatic injuries nearly twofold among Chinese children aged 6-13 years. 12 The present results are in agreement with this finding, as the prevalence of TDI was higher among schoolchildren who quite often slept in their parents' bed, indicating possible sleep-related anxiety and insecurity.
Not going to bed willingly when parents/caregivers determine bedtime could represent opposition to the rule, favouring a mood change, irritation and restlessness in the child, which can exert a negative effect on sleep quality. A study investigating the association between sleep disorders and accidental injuries among children aged 3-7 years found that those who had two or more injuries within 24 months exhibited more sleep disorders, including respiratory sleep disorders, an unwillingness to go to bed and sleep-related anxiety. 10 Contrary to what was expected, the prevalence of TDI in the present study was lower among children who just a few times or never went to bed willingly.
The results indicate that daytime sleepiness was the main aspect of sleep behaviour associated with TDI prevalence in this sample.
One possible explanation is that while the other domains of SBQ assess the occurrence of a specific behaviour/problem during sleep, the daytime drowsiness domain evaluates already perceived consequences of inadequate sleep quality and, therefore, may be able to identify more serious sleep disorders, with evident clinical impairment.
Many risk factors are related to TDI, which has a complex causal network that encompasses individual characteristics as well as environmental (both physical and social) aspects. Accentuated overjet is among the most widely studied predisposing factors and has a confirmed associated with TDI, 18, 27, 28 which was corroborated by the results of the present investigation. A taller height is another risk factor reported for the occurrence of TDI. 29 In the present study, children with TDI were significantly taller than those without TDI.
The Brazilian authors who reported this association 29 stated that the finding does not have an obvious explanation and raise the hypothesis that height may be associated with deficient balance and muscle strength 30 to which taller children are more exposed. 29 Therefore, this association needs to be investigated further.
The present study has limitations that should be recognized.
As a school-based study, there was no possibility of performing radiographic evaluations and the clinical examination was therefore limited to seeking signs of past TDIs, which masks injuries to gingival and dental support tissues that have healed, possibly leading to the underestimation of the extent of the injuries. The information related to sleep behaviour may have been subject to memory bias, as data were collected through the answers of parents/caregivers on the children's sleep in the previous 6 months.
Although none impeded the confirmation of the main hypothesis, these limitations should be considered in future studies on this topic.
In conclusion, the present findings broaden understanding of the complex causal network associated with TDI by investigating a potential risk factor that has not previously been addressed in the literature. The association between sleep problems and a higher prevalence rate of TDI suggests that sleep quality should be investigated in scientific research using other samples and methodological delineations in order to confirm these findings. If so, data on sleep behaviours, acquired when collecting the patient's history prior to a dental appointment, may be useful for a better orientation to parents/caregivers regarding the prevention of traumatic dental injuries.
